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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

5090 

Ser FE4\0%‘% 

2 I! MAR iSi 

Georgia Department of Natural Resources 
Environmental Protection Division 
Attn: Mr. Billy Hendricks 
Hazardous Waste Management Branch 
205 Butler Street, S.E. 
Floyd Towers East, Suite 1154 
Atlanta, Ga 30334 

Dear Mr. Hendricks: 

This references our letter 5090 Ser FE4/7207 of December 21, 1995 
proposing a due date of March 15, 1996 for the Interim Measure 
Report for Site 11 (the old Camden County Landfill). However, we 
would like to request a time extension until May 01, 1996 for 
submission of the same report. This letter is dated after 
March 15, 1996 but was faxed undated to your office on 
March 15, 1996 to meet the required due date. 

As discussed during the March 07, 1996 telephone conversation 
between your Mr. Billy Hendricks and SUBASE's Mr. Sandi 
Mukherjee, this time extension will allow us to prepare a more 
complete submittal to your office by incorporating the recent 
findings of United States Geological Survey (USGS) and the 
comments provided by USGS and the Navy on the draft version of 
the subject report. A copy of the comments provided by USGS are 
attached as enclosure (11, and the Navy's as enclosure (2). 



5090 
Ser FE4\ 

Please address all correspondence to "Commanding Officer, 
1063 USS Tennessee Avenue, Naval Submarine Base, Kings Bay 
GA 31547-2606." SUBASE Kings Bay point of contact on this/matter 
is Mr. Sandi Mukherjee, (912) 673-2001, extension 1217. Thank 
you again for your continuing support and cooperation as we move 
ahead in resolving this problem. 

Sincerely, 

JOHN R. GARNER 
Leader, Environmental Division 
By direction of the 
Commanding Officer 

Encl: 
(1) USGS comments on Interim Measure Report for Site 11 
(2) Navy comments on Interim Measure Report for Site 11 

copy to: - 
Anthony Robinson, SOUTHNAVFACENGCOM 
David Hicks, United States Geological Survey 
Ted Taylor, ABB-ES 



. 

ID: 

UNITED STATES GEOLOGICAL SURVEY 

TO: 

FROM: 

DATE: 

Georgia District 
3039 Amwiler Rd. 

Suite1 30, Peachtree Business Center 
Atlanta, GA 30360-2824 

Telephone Number: 770-903-g 100 
Telefax Number: 770-903-g 199 

PAGE I 

MESSAGE &-&, 
I 

NUMBER OF PAGES TO FOLLOW: K 



MAR-IS-SE 12.41 FROM: 

United States Department of the Interior 
GEOLOGICAL SURVEY 

Water Resources Division 
Peachtree Business Center, Suite 130 

3039 Amwiler Road 
Atlanta, Georgia 30360-2824 

PAGE 12 

March I: IO96 
(amended March 19, 1006) 

Anthony B. Robinson, Engineer-in-Charge 
Department of Navy, Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive 
North Charleston, SC. 294 18 

Deru Anthony, 

This lcttcr summarizes our review of Interim Measure Phase I Activities: Evaluation and 
Rccommendutions Report Addendum, Site 11, Old Cumdcn County Landfill, Naval Submarine 
Base, Kings Bity. Georgia. The version of the report we reviewed is the Preliminary Draft version, 
labelled ‘Working Druft’ on grey page banner, and dated February, 1996. It was prepared hy ABB 
Environmental Services, Inc., for the Navy, SouthDiv, who asked the USGS IO rcvicw it. Enclosed 
you will find the annotated manuscript we reviewed. 

Following arc page-numbered comments referring to a particular passage of text or some aspect of 
the figures and tables that warranted mom than a margin note. These comments iirc ordcrcd under 
the major section headings of the report. The point in question is indicated on the appropriate page 
of the manuscript hy M encircled * in the margin. Ifmorc than one passage on n given page clicitcd 
COII~ICII~. they arc distinguished by lower-case lcttcrs in parentheses on both the page anti in this 
Icttcr. In this rcvicw. little attention was given typographical accuracy or editorial style-thus, the 
margin notes in the mtinuscript and on the figures are technically substantive, and should he given 
attention. 

Comments_ I’hv section and DW 

Executive Sunm 

p. i. There was no Executive Summary in my version (blank page). 

J&l Intrr)duction 

p. I - I. Is this addendum intended to be submitted in addition to a m-submission of the November 
1994 IM report. which rcccived the NOD from GA-EPD? If so, then the earlier report will 
require substantial revision as per previous USGS comments and GA-EPD comments 
submitted with NOD prior to re-submission. 

.J .2 Objectives crT,IM 

p. 1-2. The stated overall objective of the IM is ‘to hydraulically comrol movement of the most 
contaminotcd portions of the VOC plume within the surficial aquifer using a GWF, system. 
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,Q tllc rncctirtg with GA-EPD on Pebruary 15, 1996, Uilly Hendricks indic:rted that the end 
objeclivc of the clean-up activities at Site 11 should be to cxtruct completely ;rll contrlmin;rnts 
from the landfill, including recovery of contaminants that have migrated off-site. To clitrit’y 
that this lM is, as stated, an interim and not a final measure, it might be helpful to discuss the 
ultimate cjb.jectives of the clean-up activities, which will be addressed in the tlnul Corrcc.tive 
Action Plan. 

p. l-3a. The st;jtcd objective of the first phase of the interim measure was ‘to collect site-specilic 
~atu to support long-term corrective measures’. This is the sort of information GA-IYD 
W~IIIS to see, This point should be expanded using explicit statements that dcscribc precisely 
what site-specilic data were collected (or are being collected) and exuctly how lhey wcrc (will 
bc) used to plan long-term corrective measures. 

p l-3b. In our opinion. this addendum does not ‘provide a more concise overview of the process 
used to evitluate the pcrfonnancc of the IM Phase I GWE system’ as stated. If the intention is 
that the three capture-zone analysts are used to evaluate the system, it should bc stuted here. 
und rcitcratcd nr the introduction of that subsection. Also. evaluation of the cffectivcncss oi 
the system is an ongoing process. and will be supported by other types of analyses, in itdtlition 
to the capture-zone analyses. 

p. I-4. The evaluation of the effectiveness of the GWE system is the primary topic of the IM 
repot-t and this addcsndum. Rather than introducing this point at the end of a list of additional 
issues addressed. it should be stated at the beginning of this section along with a statcmcnt of 
the upproitich that has been and will be used to arrive at a convincing evaluation. The C;A- 
EPD needs to know how the effectiveness of the system is to be evaluated. 

p, I -S(n). USGS itnalysis of continuous water-level data indicated that nearly 100% of the 
dmwdown due to pumping occurred within 600 minutes. Further comments in Sc.ction 2.3. 

p. 1 -S(:b). ‘fhc capture-zone analyses are inconclusive as presented because of incomplcrc 
hydrogoologic characterization. The three approaches to capture-zone delineilrion dcpcntl on 
the assumption that ground-water flow at Site 11 is more-or-less uniform (i.orit casl ttr the 
west. If AHH-ES clccts to include the capture-zone analysts, they should bc qualilied in such 
u way that a different assessmem of the ground-water-flow system would not discredit the 
analysis. WC suggest a definitive statement of the purpose and usefulness of thcsc anirlyses be 
included when they ;ue first introduced. That is to say, the caprure-zone analyses are uscl’ul 
for approximating the effect of the IM Phase 1 GWE system on the ground-water flow system. 
Due to the many inherent uncertainties associated with these unalyscs (,see comments on 
section 2.3 below), the USGS suggests that the capture-zone analyses could bc iIll~lr.oved by 
addressing the comments on Section 2.3, and that additional methods should i+ls(> be used to 
cvaltnitc the overall effectiveness of the IM Phase I GWE system. 

Llata,,~sscssmenl 2.0 

2. I Grc)u,n&W;ucr Level Trend Analvsis 

p. 2-2. ‘I’hc discussion of the numerous hydrogrophs is insufficient to justify their inclusion in the 
report. In the following comments there are scvcral suggestions on how spucific cx;imple 
hydrographs coin be used with appropriate annotation to strengthen various points of’ 

discussion. The hydrographs, in their entirety, could be presented in the SRP~ repi)rt. Wily is 
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thcrc more than one hydrograph for each well? Do rhc vertical dashed lines on the 
hydrograph represent pumping phases. ‘) The 2I)-foot scale on the ordinate (water-levtzl axis) is 
too large to show accurately water-level fluctuations that typically itrc less than two l’ecl 
during the period shown. None of the effects discussed later (tidal, rechargc/dischargc, and 
barometric), howcvcr minimal, could bc discerned at this scale. 

p. 2-7(a). To evaluate the barometric efficiency, it would be best to choose II tirnc period when 
barometric-pressure change is likely to be the only factor influencing ground-water level 
fluctuations. though it is, of course, impossible to remove the effect of ground-water 
recession. The period chosen for this analysis coincides with large and sudden changes in 
pumping stress due to the start-up of the recovery wells. As a result, it would bc difficult to 
separate the unknown effects of the pumping change from the unknown cffccts of barometric 
pressure during this period. 

p. 2-7(b). The discussion of change in ground-water levels in response to rainhll events needs to 
be substantiated with a figure including a hydrograph and rainfall data plotted on the s;mlc 
time scale. All points of discussion included in the text should be indicated on the figure. It is 
difficult to distinguish any difference herween recession following (‘within one to two 
weeks’) a peak due to a rainfall event and the resumption of regional recession trend. The last 
sentcncc, beginning ‘Less significant rainfall...‘, is hard to understand-what is il ‘more 
natural decline’. and how can rainfall ‘reestablish the regional recession trend’? 

&2&w Boudary Flow 

p 2.8. Placing a constant-head boundary at some point east of the landfill to drive ground-water 
flow westward is it conservative modeling approach if it is known with certainty thilI 
contaminants originate solely from the isolated ‘hot spots’ at the western boundary ol’ the: 
landlit] and migrate westward toward the subdivision. If, for example. there are other 
undctectcd sour(:cs of contamination at other locations within the boundaries of rhc I;~nrllill 
and there is a ground-water mound beneath it, the digital model presented in this report ccluld 
not nccurutctly predict the movement of those contaminants, which could be emanating I’rom 
the sift in other directions. All three approaches used in the capture-zone ilnalysis arc bnsed 
on the assumption that the natural flow of ground water is uniform front east to west across the 
landfill. Ag;tin, this discussion should be qualified in such a way that a different asscssmcnt of 
the ground-water-flow system would not discredit the analysis. The first srnrcncc of this 
par;tgraph is a clear statement of fact that may be incorrect. It would bc more uccuratc to 
begin the paragraph, ‘Based on available data, it is assumed that groundwater bcncnth Sitr: 11 
flows westward...‘. This would allow for refinement of the conceptual ground-w&r-flow 
model should a ground-water mound be detected based on additional data liorn ;\rc;Is beyond 
the I~u~dtill. 

p. 2-Hb. It would be helpful to reiterate that the purpose of the c.apture-xonc analyses is to provide 
a preliminary evaluation of the effectiveness of the IM Phase I GWE system (see comment p. 
I -3b). and to describe briefly how results of these analyses support the objcctivcs ol‘ the IM. 

p. 2-10. Figure 2-I(b) indicates a uniform ground-water gradient (uniform Ilowj from right ro 
left. No consideration is given to the possibility of a recharge mound ur ground-water divide, 

p. 2- I I. The ‘Icngth’ of the capture zone, f., is quesrionable. especially considering the possibility 
of other ground-water-flow-system scenarios. Also, some discussion UT the measurcmcnt or 
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estimation o1’ runoff and cvapotranspiration is warranted because net infiltration. p, is 
dependent on then\. Uncenainty in the values of L and p. which are both invcrscly 
proportional to the width of the capture zone, the desired result, casts doubt on the credibility 
of this analysis. 

p. 2- 16. The graph in Appendix D requires further cxplanarion. Why are numerous poinrs plotted 
on Lhe graph al different times for the silmc well ? If rhe recession tklor for a given well is a 
constant. krc is no need to plot it numerous times for the same well. Do the pcriotls 
rcprcscnted by the numerous points for each well actually indicate the time periods I’or which 
recession was analyzed for a given well. 7 Also, the discussion in the text indicates Illilr rhr-ce 
wells were chosen as control wells, representing the three aquifer units. Wcrc the three 
regional recession factors that were determined for these control wells also applied to each of 

* the other wells in their respective umt ‘? If so, why are different values of the recession I-actor 
prescntcd in the graph for each well. Additionally, vtilues of the recession fxxors for control 
wells 1 I-6, I I - 18, and II- 1 IC appear to change over time on the graph for some of’ t hcsc 
wells and remain constant for others. The factor for well 1 1-6 changes from 0.024 tu 0.032 to 
0.026: for wel I I I - I 8 it appears to be a constant 0.03 1: and for well II- 11 C from 0.028 to 
0.045 IO 0.035 to 0.033. What is the explanation for theso variations, and why do thc.sc VillUCS 
not match rhc range given in the text ? It seems the analysis of rrend has been ~nudc mow 
complicated than necessary by this graph, or, perhaps, salient points have not been ~tdc~~uiltely 
conveyed in the discussion. A graphical depiction of recession trends and slopes 
supcrimposcd on a representative hydrograph would help clarify this discussion. 

p. 2-17(a). There is not adequate justification given for the choice of April 4, 1994, w;lIer lcvcls 
as the static/reference water lcvsl used to calculate drawdown, nor is thcrc ;rdequatc 
discussion 01’ rhe daLiI to state that water levels in most wells ‘had not fully rccovcrcd’ from, 1 

assume, Stage 2 pumping. Stage 2 pumping totnllcd only about IS gpm, including only i\bout 
6 gpm from the intermediate and deep zones. Judging from the rapid water-level rr3sponscs 
obscrvcd at Silt I1 since: Ocrober 1995, when IJSGS recorders were installed, it is likely that 
the water level in any of the monitoring wells would have recovered fully in ;I few hours from 
this small pumping stress. It would be helpful to the regulators to present a detailed 
hydrograph of this time period showing water-level fluctuations in one monitoring well that is 
close to the rccovecy wells in suppon of this hypothesis. If correct, it should br: a simple 
matter to illustrate on such a hydrograph(s). 

p. 2- 17(h). USGS analysis of the continuous water-level data indicated that virtually I()(% 01 the 
drawdown due to pumping occurred within fiM minutes ot’ the initiation of pumping. ‘1’11e 
stated time period (9,000 minutes) to reach steady-state conditions and the pcrccntllEti:s of 
total drawdown due. to pumping rhnt are slated to have been achieved wirhin rhc first 12 hours 
seem incorrect. Regardless, all stated values are prcscntcd without adcqullte discussion. For 
these vducs to be convincing, they should be supported by selected cxampk hydrtsgraphs, 
including appropriate annotation. 

p. 2- IX. Plotting the location of every monitoring well on Figure 2-2 is urlirltcl,tionally 
rnisle~ding. &cause it implics that water-level measurements for each well were usl:J in the 
conslruction of this water-level surface. Since a small subset of these wells was us& 10 
gcncrate the potcntiometric surface shown, only the peninenr data should be plotted in tllis 
figure, not alI the unused ~~11 symbols and IDS, which arc a distraction. If it is necessary to 
indicate to the reader the locations of all the monitoring wells. it could be (ione in itnotllcr 
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figure. Alho, enclosed for consideration, is a different interpretation of this pOlct~liometric 

sut-f~ce based on the data in rhe Supplemental WI Report. 

Pb 2- !~)a. Again, B reprtscntativc hydrograph could lend support to the claim thar ‘steady-state 
conditions were not established in the shallow unit’. The statement ‘WDICC levels within this 
unit continue to drop throughout the course of the test’ seems irrelevanr, In the absence of 
rainfa)l. water lcveis in ail surficial-aquifer wells drop continuously due f0 natural ground- 
water recession. Declining water levels in the shallow unit do not necessarily indicate 
‘drainage...to underlying units’, if all the water levels fall naturuily ovw time. 

p. 2- 1%. In rhc middle of rhe page is the statement ‘interpretive distance Jrawdown plots were 
generatrd...‘. There is insufficient discussion of these distance-drawdown plots, how they 
were gcnemted, and how rhey were used in the generation of figure 2-3. The observation 
wells used in the distuncc-dmwdown plots arc located in various radial directions with respect 
to the centers at the recovery wells. Some of these directions are away Tram the orhcr 
rccovcry wells, and some of these directions are toward rhc other recovery wells. How is the 
c~mpuundcd drawdown effect of the neighboring recovery wells considered in rhc 
construction of the distance-drawdown plots? How are rhe plots used to augrncnt the adjusted 
druwdown metisurcments used to generate figure 2-3? The adjusrcd drawdown measurements 
should be indiculcd in figure 2-3. Also, something should be indicated on figure 2-3 to 
illustrate the connection between the distance-drawdown plots and the drilwdown surface 
gcneratcd. 

p. 2-22. The process of superimposing water-level and drawdown maps 10 creute a new water- 
level surface is difficult (0 comprehend as described, and problematic. Firstly, ligures 2-2 and 
2-3, which wcrc used to create figure 2-4, are presented without data values, making it 
difficult to evaluate their accuracy. A tigure similar to 2-2 presented in the SRM report does 
indicate I6 measured data points for the same time period; however, the data do notjustify the 
curvature in contour lines (which are not exactly the same as in figure 2-2 of this report). As 
mcnrioned in comment for p. 2-18 above, J wi!l enclose in this letter another inlerpretation of 
the dam. Secondly, both figures 2-2 and 2-3 arc based on a relatively ~~11 number of actual 
measured data points (I 6 in the case of figure 2-2), so there is a degree of uncertainty 
assocititcd with the locarion of the contour lines. There also is uncertainty rciated to the 
distance-drawdown analysis used in the construction of figure 2-3 (SW Comment on p, 2.19b). 
in acIdiCon to the uncertainty in the esrimation of rhc corrected drawdown values (see 
comments on pp. 2- i6,2- 17(a), 2-17(b)). Superimposing rhc two figures compounds all this 
uncertainty. The numerous ‘equipotential data points’ in figure 2-4 arc artificial values. Thus. 
the sratcmcnt that the process ‘provides additional equipotcntial darn for better resolution, 
additional equipotential dare points between wells, within the area surrounding the rttcovcry 
wells’ is incorrect auil misleading. The composite cutfnce is subject to grcarer uncerlaillty 
than eirhcr of the cvmyonent surfaces. 

Considering all 111~ uncertainty associated with each of the several analyses used in the 
constructiorl ul’ ligure 2-4. the flow paths drawn based on rhe equipc)lcnlial contours are of 
linlicctl papacy. and are not a convincing depiction of the llow system nor a reliable 
indication of lhc capture zone of the recovery system. &cause of its linrircd usefulness, we 
suggest this analysis be removed from the report and cventuaiiy rcplXcd by 3 more accurate 
represcnration of wafer levels and drawdown based on field measurements and nol 
encumbered by the inaccuracies of several levels of interpretation. If it is 10 bc retained, a 
rhorough discussion of uncertainty should be included in the discussion of each of the several 

PACE f 
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an;i]yses that precede and form a basis for this superimposition procedure. Additionally, a 
sun7m;tl.y discussion of all sources of uncertainty should be included hcrc. 

pm z-23. ‘rhe apparent data values plotted to the nearest 0.01 ft on figure 2-4 arc not identilied. If 
they are mca.sured water levels, nine of the I3 values do not fit the contwr lines. Also, the 
V;I]IICS JO not agree with data presented in the SRFl report for the s;~mc time period. This 
figure, if it is to be retained in the report, needs substantial revision to make it legible and 
undcrstanduble. 

p. 2-27. What is the basis for the location and elevation of the specified heed boundaries at both 
the eastern and western boundaries’? What is the basis of the contigumtion of the base of the 
aquilitr? jiow were the various rates of recharge distributed throughout the model domain, 
and how were thcsc distributions determined? Further discussion of infiltration and 
evapotranspirariotl values is warranted. Overall, this is a cursory discussion 01’ digital model 
input paramctcrs ~---almost all the information is stared in table 2-4. This discussjon should 
provide the rcadcr with some additional insight into how the values listed in table 2-4 WCR 

determined. As written, it provides little information that is not in table 2-4. 

p, 2-32. Why is the simulated drawdown shown in figure 2-8 much greater rhan the observed 
drawdown in figure 2-3? This large discrepancy between simulated and observed values 
indicates poor calibration of the model under stressed conditions, and casts doubt on the 
credibility of the digital model analysis. 

3. ConcLusions :tnd Jecommendations 

p, 3- 1. Using values of transmissivity from aquifer tests and well constluctjon information, 
USGS computed an expected specific capacity for the recovery wells. Comparing the 
expected to the actual specific capacity of the wells indicated u very low well cfficicncy. 

p, 3-4. The additional three simulation scenarios of the FLOWPATH model are sub,jcct to the 
same limitations stated in the comments on pp. 2-8,2-27, and 2-32, above. Considering the 
uncertainty of boundary conditions and model parameters, and the apparent lack of model 
calibration. the accuracy of results from these analysts of the upgraded JM syslcrn is 
~UCStiOnilhl~. 

p- 3-S. It is Jillicult to discern the locations of the recovery wells irt this scale. All monitoring 
wells and piczorneters should not be shown on this figure when the focus ol’ the discussion is 
the recovery wells. Resolution could be enhiulced by incre&Gng the scale (zooming in), and 
displaying only the recovery wells. 

p. 3-6(u). Again. it is doubtful that the FLOWPATH model is accurate enough to be used as a 
predictive tlH)l. Even if it were free of the problems previously stated (see conments on p, 2- 
27 ;tnd p. 2-32 above). the model would still be subject to the limitations of the entiro capture- 
zone analysis, which are discussed in the comment for p. 1-5(b) above. 

p. 3-b(b). Considering the comparison of figure 2-3 and 2-8 (see comment for p. 2-32 above), 
figure 3-4 also most likely substantially overestimates drawdown. 

p. 3-6(c). What is meant by the statement ‘may not be hydraulically influenced by the cxisrirlg 
wells?’ It is clear from the measured drawdown maps rhat the pumping provides some 
drawdown in all rhe proposed well locations. 

p. 3-7. p. 3-8. See comments on p. 3-5 above. 

6 
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p. 3-1()(a). The 1M Phase 1 OWE system was intended to prevent migration of contaminants 
across the western boundary of the landfill. Pursuant to CA-EPl3’s strttements on its ultimate 
&jcctives, the focus of future clean-up efforts may eventually be to dovclop techniques or 
procedures th;u will reverse ground-water flow in the Crooked Kivcr Plunt;rtion subdivision, 
including. but not limited to. the installation of an im~mmcable cap over the landfill. 

pV 3-10(b). Whcrc will the performance-monitoring wells be located? How was the number, 
three, determined? How were the locations determined? More than thrtx are probably 
warranted given the uncertainty of the analysis of ground-water-llow directions. 

I hope this review has been constructive. If you have any questions, please feel free to call. 

Sincerely, 

Iinclosurcs: Water-level contour map, April, 1994; annotated manuscript (without sppendiccs). 

7 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

Water Resources Division 
Peachtree Business Center, Suite 130 

3039 Amwiler Road 
Atlanta, Georgia 30360-2824 

March 1. 1996 
(amended March 14, 1996) 

Anthony B. Robinson, Engineer-in-Charge 
Department of Navy, Southern Division 
Naval Facilities Engineering Command 
2 IS5 Eagle Drive 
North Charleston, SC. 29418 

Dear Anthony, 

This letter summarizes our review of Interim Measure Phase I Activities: Evaluation and 
Recommendations Report Addendum, Site 11, Old Camden County Landfill, Naval Submarine 
Base, Kings Bay, Georgia. The version of the report we reviewed is the Prchminary Draft. version, 
labelled ‘Working Draft’ on grey page banner, and dated February, 1996. It was prepared by ABR 
Environmental Services, Inc., for the Navy, SouthDiv, who asked the USGS to review it, Enclosed 
you will find the annotated manuscript WC reviewed. 

Following are page-numbered comments refening to a particular passage of text or some aspccot of 
the figures and tables that warranted more than a m‘argin note. These comments are ordered under 
the major section headings of the report. The point in question is indicated on the appropriate page 
of’ the manuscript by an encircled * in the margin. If mom than one passage on a given page elicited 
commcnr, they are distinguished by lower-case letters in parentheses on both the page and irt this 
letter. In this review, little attention was given typographical accuracy or editorial style-thus, the 
margin nutes in the manuscript and on the figures are technically substantive, and should bc given 
attention. 

Comments LAY section and page& 

Executive Sunw 

p, i. There was no Executive Summary in my version (blank page). 

1 .O Intr&ctio~ 

p. 1-t _ Is this addcudum intended to be submitted in addition to a rc-submission of the November 
I994 IM report. which received the NOD from GA-EPD? If so, then the earlier repot7 will 
require substantii~l revision as per previous USGS comments and GA-EPD comments 
submitted with NOD prior to re-submission. 

J-2 Gbicctives of IM 

p. l-2. The stated overall objective of the IM is ‘to hydraulically control movsmeru of the most 
conraminated portions of the VOC plume within the surficiul uquifcr using a GWE system.’ 
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. . 
At the meeting with GA-EPD on February IS, 1996, Billy Hendricks indicated that the end 
objective of the clean-up activities at Site I I should be to extmct complctcly all contamintints 
from the lundfill. including recovery of contaminants that have migrated off-site. To clilrify 
that this IM is, as stated. an interim and not a final measure, it might bc helpful to discuhs the 
ultimate objectives of rhe clean-up activities, which will be addressed in the final Corrcctivc 
Action Plan. 

p 1-3s. The stated objective of the first phase of the interim measure was ‘to collect site-specific 
data to support long-term corrective measures’. This is the sort of informurion GA-EPD 
wants to see. This point should be expanded using explicit statements that describe pruci.zcly 
what site-specific data were collected (or are being collected) and exactly how they wcrc (will 
be) used to plan long-term corrective measures. 

),3 Puroosc of Addendym 

p I -3b. In out opinion. this addendum does not ‘provide a more concise overview of the process 
used to evaluate the performance of the IM Phase I GWE system’ as stated. If the intention is 
that the three capture-zone analyses are used to evn1uaf.e the system, it should be stated here, 
and reiterated at the introduction of that subsection. Also, evaluat.ion of the effectivcncss of 
the sysrcm is an ongoing process, and will be supported by other types of analyses, in addition 
to the capture-zone analyses. 

p- I-4. The evaluation of the effectiveness of the GWE system is the primary topic of t.hc JM 
report and this addendum. Rather than introducing this point at the end of a list of additional 
issues addressed, it should be clearly stated at the beginning of this section along with ;I 
precise statement of the approach that has been and will be used to rurivc at a cc,)nvincing 
evaluation. The GA-EPD needs to know how the cffcctiveness of the system is LO be 
evaluated. 

p. l-S(a). USGS analysis of continuous water-level data indicated that nearly 100% of the 
drawdown due to pumping occurred within 600 minutes. Further comments in Section 2.3. 

p. 1 -S(b). The capture-zone analysts are inconclusive because of incomplete hydrogeologic 
characterization, and have previously been questioned by GA-EPD. The three approaches to 
capture-zone delincntion depend on the assumption that ground-water fluw tit Site I 1 is more- 
or-less uniform from east to the west. If ABB-ES elects to include the capture-zone analyses, 
they should be qualified in such a way that a different assessment of the ground-water-flow 
system would not discredit the analysis. We suggest a definitive statcmcnt of the purpose and 
usefulness of thcsc analyses be incIuded when they are first introduced. That is to say, the 
capture-zone analyses arc useful for approximating the effect of the IM ‘Phase I GWE system 

on the ground-water flow system. Due to the many inherent uncertainties associated with 
these analysts (see section 2.3), the USGS suggests that they alone cannot bc used to evaluate 
the r~ctual cffccrivcness of the 1M Phase 1 GWE system. Further comments in Section 2.3. 

2. I Cirog&Wmx Level Trend Analysis 

p. 2-2. The discussion of the numerous hydrographs is insufficient to justify their inclusion in the 
report. In rhc following comments Ihere are several suggestions on how specific exa~nplc 
hydrographs can be used with appropriate annotation to strengthen various points of 
discussion. The hydrographs, in their entirety, could be presented in the SRFJ report, Why is 
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there more than one hydrograph f&r each well? Do the vertical dashed lines on the 
hydrograph represent pumping phases? The 2040~~ scale on the ordinnle (water-level axis) is 
loo large to show accurately water-level fluctuations that typicalty are less than two feet 
during the period shown. None of the effects discussed later (tidal, recharge/dischal.~c, und 
barometric), however minimal, could be discerned at this scale 

p. 2-7(a). To evaluate the barometric efficiency, it would be best to choose a time period when 
barometric-pressure change is likely to be the only factor influencing ground-water lcvcl 
fluctuations. though it is, of course, impossible to remove the effect of ground-water 
recession. The period cho.sen for this analysis coincides with large and sudden changes in 
pumping stress due to the start-up of the recovery wells. As a result, it would be extremely 
difficult to separate the unknown effects of the pumping change from the unknown effects of 
barometric pressure during this period. 

p. 2-7(h). The discussion of change in ground-water levels in response to rainf;lll events needs IO 
be substantiated with a figure including a hydrograph and rainfall data plotted on the same 
time scale. All points of discussion included in the text should be indicated on the figure. It is 
difiiculr to distinguish any difference between recession following (‘within one to two 
weeks’) a peak due to a rainfall event and the resumption of regional recession trend. The last 
sentcncc, beginning ‘Less significant rainfall...‘, is even harder to understand-.-what is a 
‘more natural decline’, and how can rainfall ‘reestablish the regional recession trend’? 

2-w Flow 

p. 2-8. Placing a constant-head boundary at some point east of the landfill to drive ground-water 
flow westward is a conservative modeling approach iftinJonly if’it is known with ccr-tainty 
that contaminants originate solely from the isolated ‘hot spots’ at the western boundary of the 
landfill and migrate westward toward the subdivision. All three approaches used in the 
capture-zone analysis are based on the assumption that the natural flow of ground water is 
uniform from cast to west across the landfill. Again, this discussion should be qualified in 
such a way that a different assessment of the ground-water-flow system would not discredit 
the analysis. The first sentence of this paragraph is a clear statement of fact that may hc 
incorrect. It would be more accurate to begin the parograph, ‘Based on available data, it is 
assumed that groundwater beneath Site 11 flows westward...‘. 

2,3aorurc Zone Analv& 

p. 2-8b. It would be helpful to reiterate that the purpose of the capture-zone analyses is to provide 
a preliminary evaluation of the effectiveness of the IM Phase 1 GWE system (see comment p. 
I-Jb), and to describe briefly how results of these analyses support the objectives of the IM. 

p. 2- IO. Figure 2- 1 (b) indicates a uniform ground-water gradient (uniform flow) from right to 
left. No consideration is given to the possibility of a recharge mound or ground-water divide. 

p, 2- I I. The ‘length’ of the capture zone, L, is questionable, especially considering the possibility 
of other ground-water-flow-system scenarios. Also, how were runoff and ~v~potranspir.ation 
determined? No values were presented or discussed. Some discussion of the mei\surcment or 
estimation of these two probtcmaric parameters is warranted because net infiltration. 11, is 
dependent on rhcm. Uncertainty in the values off. and p, which tire both invcrscly 
proportional to the width of the capture zone, the desired result, casts doubt OII the credibility 
of this analysis. 

3 
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p- %- 16. The graph in Appendix D reqbires further explanation. Why are IIUIIIC~OUS points plotted 
on the graph at diffcrcnt times for the same well? II the recession factor for ii given well is ;I 
const;~nt, rhcrc is no need to plot it numerous times for the same well. Do the periods 
represented by the numerous points for each well actually indicate the time periods for which 
recession was analyzed for a given well? Also. the discussion in the text indicates that ~hrec 
wells were chosen as control wells, representing the three aquifer units. Were the three 
regional recession factors that were determined for these control wells also applied to each of 
the other wells in their respective unit? If so, why are different values of the recession factor 
prcscnted in the graph for each well. Additionally, values of the recession factors for control 
wells I I-6, I I- 18, and II-1 IS appear to change over time on the graph for some of ~hcsc 
wells and remain constant for others. The factor for well 1 l-6 changes rrom 0.024 to 0.032 to 
0.026; for well I I - I8 it appc,us to be a constant 0.03 1; and for well I I - 11 C from 0.02X to 
O.lM5 to 0.035 to 0.033. What is the explanation for these variations, and why do thcsc values 
not match the range given in the text‘? It seems the analysis of trend has been made more 
complicated than necessary by this graph. or. perhaps, salient points have not been adequately 
conveyed in the discussion. A graphical depiction of rcccssion trends and slopes 
superimposed on a representative hydrograph would help clarify this discussion, 

p. 2-17(a). There is not adequate justification given for the choice of April 4, 1334. water levels 
as the static/rcfcrcnce water level used to calculate drawdown, nor is thcrc foundat.ion for the 
assertion that water levels in most wells ‘had not fully recovered* from, I assume. Stage 2 
pumping. Stage 2 pumping totalled only about 15 gpm, including only about 6 gprn from the 
intermediate and deep zones. Judging from the rapid water-level rcsponscs ohserve.d ;it Site 
I I since October 199s. when USGS recorders were installed, it is likely [hat the water ICYCI in 
any of the monitoring wells would have recovered fully in a few hours from such a small 
pumping stress. It would be helpful to the regulators to present a detailed hydrograph ol‘this 
time period showing water-level fluctuations in one monitoring well that is close to ihe 
recovery wells in suppon of this hypothesis. If correct, it should bc a simple matter to 
illustrate on such a hydrograph(s). 

p. 2-17(b). USGS analysis of the continuous water-level data indicated that virtually 100% of the 
drawdown due to pumping occurred within 600 minutes of the initiation of pumping. 
Therefore. the stated time period (9,000 minutes) to reach steady-state conditions and 111~ 
pcrccnrages 01’ total drawdown due to pumping that are stated to have been achieved within 
the lirst 12 hours seem erroneous. Regardless, all stated values are prcscnrcd without. 
foundation. For- these values to be convincing, they should bc supportd hy selecrcd example 
hydrographs, including appropriate annotation. 

p. 2-18. It is misleading to plot the location of every monitoring well on Figure 2-2. since. only a 
small subset of these wells wcrc used to generate the potcntiometric surface shc~wn. Plotling 
each well irllplics that water-level measurements for each well were used in the construction 
of this wntex-level surface. only the pertinent data should be yloItt?J in this figure, not all the 
unused well symbols rend IDS. If it is IKCCYUZU~ to indicate to the rearler rhe loc:ttions l)full the 
monitoring wells. do so in another figure-* dll the unused well symbols and their IDs are only 
a distraction here. Also, enclosed for consideration, is a diffcrcnt intcrprctation of rhis 
potentiometric surface bused on the data in the Supplemental RF1 Rew1.t. 

Q. 2-19a. Again, a representative hydrograph could lend support to the claim that ‘steady-st;~ 
conditions were not established in the shallow unit’. The statement ‘water levels within this 
unit continue to drop throughout the course of the test’ stems irrelevant. In rhc absence of 
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rainfall, water levels in all surficial-aquifer wells drop continuously due to natuntl ~rount~- 
wawr rcccssion. Declining water levels in the shallow unit do not necessarily itldicil\c 

‘drainagc...to underlying units’, if all the water levels fall naturally over time. 

p. 2- IYb. In the middle of the page is the statement ‘interprctivc distance drowdown plats were 
generated...‘. There is insufficient discussion of these distance-drawdown plots, how ~hl:y 
were gcncratcd. and how they were used in the generation of figure 2-3. The observation 
wells used in the distance-drawdown plots are located in various radial directions with rcspeot 

to the centers at the recovery wells. Some of these directions arc away from the other 
recovery wells, and some of these directions are toward the other recovery wells. J low is the 
compounded Jrawdown effect of the neighboring recovery wells considered in the 
construction of the distance-drawdown plots ? How arc the plots used to augmcnr the! adjusted 
drawdown rnc;lsurements used to generate figure 2-3’) The adjusted drawdown mcasurcments 
should be indicated in tigure 2-3. Also. something should be indicated on figure 2-3 to 
illustrare the connection between the dist‘ance-drawdown plots and the drawdown surface 
generated. 

2-22. The process of superimposing warer-level and drawdown maps to create a new wuter- 
level surface is difficult to comprehend as described, and problematic. Firstly, figures 2-2 and 
2-3, which were used to create figure 2-4, arc presented without data values. making it 
impossible lo evaluate their accuracy. A figure similar to 2-2 presented in the SRFI repd.\rt 
does indicate 16 measured data points for the same time period; however, the d;ita tlv JW 

justify the curvature in contour lines (which are, oddly, not exactly the same as in figure 2-2 of 
this report). As mentioned in comment for p* 2- 18 above, T will enclose in this letter another 
interprctrltion of the data. Secondly, both figures 2-2 and 2-3 are based on a rclarively small 
nun&r ot’ actual measured data points (16 in the cast of figure 2-2). so thcrc is a subst;cntinl 
degree of uncertainty associated with the location of [he contour lines. There also is 
substantial uncertainty related to the distance-drawdown analysis used in the construction of 
ligurc 2-3 (see comment on p. 2-19b). in addition to the uncertainty in the estimation of’ the 
corrected druwdown values (see comments on pp. 2- 16.2-17(a), 2-17(b)). Superimposing the 
two figures compounds all this uncertainty. The numerous ‘equipotentiul data points’ in 
tigurc 2-4 ;Lrc iu?iticial values. Thus, the statement that the process ‘provides additional 
equipotential data for better resolution, additional equipotential data points be~wccr~ wclis, 
within the area surrounding the recovery wells’ is incorrect and misleading. The colllposilr: 
surface is subject to greater uncertainty than either of the cornponcnt surfaces. 

Considering all the uncertainty associated with each of the several analyses used in rhe 
construcrion of figure 2-4, the flow paths drawn based on the cquipotential COIWU~S tire: of 
limited accuracy, and arc nor a convincing depiction of the flow system nor a rcliablc 
indication of the capture z.onc of the recovery system. Because of its limired usefulness. we 
suggest this analysis bc removed from the report and eventually replaced by a more uccunuc 
representation of water levels and drowdown based on field measurcrncnts and not 
encumbered by the inaccuracies of several levels of interpretation, If it is to be retained, a 
thorough discussion of uncertainty should be included in the discussion of each of ~hc scv~al 
analysts that precede and form a basis for this superimposition procedure. Addirionally, it 
sum~n;u-y discussion of all sources of uncertainty should be included here. 

pV 2-23. The apparent data values plotted to the nearest 0.01 ft on figure 2-4 are not identified. If 
they are msasurcd water levels, nine of the 13 values do not fit the contour lines, Also, the 
values do not agree with data presented in the SRFI report for the same time period. This 
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ligure. if it is to bc retained in the iepon, needs substantial revision to make it legible and 
understandable. 

p. 2-27. What is the basis for the location and elevation of rhe specified head boundaries ;11 both 
the eastern and western boundaries ? What is the basis of the configuration of the base of’the 
aquifer? How were the various rates of recharge distributed throughout the model domain. 
and how were these dislributions determined? Further discussion of infiltration and 
cvaporranspiration values is warranted. Overall, this is a very cursory discussion of digi[al 
model inpur parameters- alrnosr all the informarion in this discussion is stated in table 2-4. 
This discussion should provide the reader with some additional insight into how the values 
listed in table 2-4 were determined. As written, it provides little information that is nol in 
table 2-4. 

p. 2-32. Why is the simulated drawdown shown in figure 2-8 much greater then the observed 
drawdown in figure 2-3’? This large discre’pancy between simulated and observed values casts 
doubt on the creclibility of the digital model analysis, and indicates poor calibrarion of the 
model under stressed conditions. 

,7. Conclusions nnd Recommendations 

p. 3-l. Using values of transmissivity from aquifer tests and well construction information, 
USGS computed an expected specific capacity for the recovery wells. Comparing the 
expected to the uctual specific capacity of the wells indicated a very low well efficiency. 

p. 3-4. The addhional three simulation scenarios of the FLOWPATH model arc subject 10 the 
same criticism stated in the comments for pp. 2-27 and 2-32 above. Considering the 
uncertainly of bjundaxy conditions and model p‘arameters, and the apparent lack of model 
calibrution. the accuracy of results from these analyses of the upgraded iM syslem is 
questionable. 

p, 3-5. Ii is difficult to discern [he locations of the recovery wells at this scale. All monitoring 
wells and piczometers should not be shown on this figure when the focus of the discussion is 
the recovery wells. Resolution could be enhanced by increasing the scale (y,/wming in), rend 
displaying only the recovery wells. 

p, 3-6(a). Again. it is doubtful that the FLOWPATH model is accurate enough lo he used its i\ 
predicrive tool. Even if it were free of the problems previously stated (see comments on p, 2- 
27 and p. 2-32 above). the model would still be subject to the limitations of the cntirz cnpture- 
zone analysis. which are discussed in the comment for p* I -5(b) above. 

p. 3-6(b). Considering the comparison of figure 2-3 and 2-8 (see comment for p. 2-32 above). 
figure 3-4 also most likely is erroneous and substantially overestimates drawdown. 

p. 3-6(c). WhnI is meant by the staiement ‘may nor bt! hydraulically inlluenccd by rhe existing 
wells’?’ It is clear from the measured drawdown maps that the pumping provides some 
druwdown in all the proposed well locations. 

p, 3-7. p. 3-8. s Ly: comments on p. 3-5 above. 

p. 3- IO(a). The IM Phase 1 GWE system was intended to prevent migration of conlaminanls 
across the western boundary of the landfill. Pursuant to GA-EPD’s statements on iis ultimate 
objectives, the focus of future clean-up efforts may eventually be to develop techniques or 

6 
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procedures that will reverse grounb-water flow in the Crooked River Planration subdivision, 
including. hut not limited to, the instaIlarion of an impermeable cap over thcl landfill. 

p. 3-10(b). Wh ere will rhe performance-monitoring wells be located? How was rhe number, 
three. determined? How were the locations determined? More than three are probably 
warranted given the uncertainty of the analysis of ground-warts-flow dirr?c[ions. 

I hope this review has been constructive. If you have any questions. please reel free to call. 

Sincerely, 

L. Elliott Jones v 
Hydrologist 

Enclosures: Water-level contour map, April, 1994; annotated manuscript (without appendices). 
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MEM0mXJ-M 

TO : Mr. Anthony Robinson, SOUTHNAVFACENGCOM 
FROM: Sandi K. Mukherjee, NSB KINGS BA: 
SUB : CORRECTIVE ACTION PLAN FOR PHASE II INTERIM MEASURE 
DATE: 09 Feb 96 

1. Reviewed the DRAFT subject report and 1 have several comments 
which may require further consideration. If SOUTHDiV AND USGS 
concur with these comments, suggest ABB incorporate these 
comments in the draft final which is due to GA EPD 15 Mar 96. 

2. Suggest revising title of the report to "CORRECTIVE ACTION 
PLAN (INTERIM MEASURE SYSTEM UPGRADES) in place of "CORRECTIVE 
ACTION PLAN FOR PHASE II INTERIM MEASURE". The latter title, 
besides being more complicated (with the Phase II term thrown 
in),implies we are still continuing in the interim measure phase 
which in reality we are not. My contention is that we are out of 
the IM phase and have progressed to the CAP phase. Lets delete 
references to IM Phase II and instead emphasize CAP in the text. 

3. Page 1-4, Section 1.2: Suggest inserting the word "suspected" 
in line 8 of the text to read 'I Two suspected areas where flow of 
contaminated groundwater . . . . . . . . . . . and north of RW-5". There is 
NO evidence that slip through is taking place between RW-3 and 
RW-4 and north of RW-5. Neither is there evidence that this IS 
happening unless we believe the simulated capture zone (fig 2-3 
on page 2-5) accurately depicts IM system performance. Mike 
Maughon (SOUTHDIV Tech Support) does not believe the CZ modeling 
has been done accurately and consequently inserting the word 
Ilsuspected" may be appropriate. 

4. Page 1-4, Section 1.2, Line 9: The statement "Performance 
criteria for air emmissions are not being met" is not accurate. 
We have been meeting the agreed upon 370 ppb criteria but we are 
not meeting the newly imposed criteria of background/zero 
emissions. The statement should be reworded to reflect this 
controversy. 

5. Page l-4, Section 1.3: This section should be revised to 
reflect a phased approach to the implementation of the CAP. 
Specifically, the approach should follow a logical sequence 
starting with re-evaluation of the present system using 
groundwater modeling; redevelopment of the existing recovery 
wells to assess present system output limits; a concurrent effort 
to determine site-specific natural attenuation possibilities; 
installation of a recovery well in the hot spot area around MW- 
13; installation of additional recovery wells if necessary,etc. 
The Scope as described in the subject plan does not reflect the 
approach suggested above. 

6. Page 2-1, First Sentence: Suggest revising the introductory 
sentence to read 'I This CAP for VOC- and SVOC-contaminated 
groundwater at Site 11 entails continued operation of the 



existing GWE and treatment system with the upgrades outlined in 
Section 1.3". Again, I am confused whether we are proposing an 
interim measure in this CAP or are we proposing a CAP per se? 

7. Page 2-1, Intro Para, Line 7: In accordance with Comments 1 
and 6, suggest deleting "interim measure" in this line/sentence. 
In fact, I would suggest we scan the entire report to reflect 
this perspective. 

8. Page 2-4, Figure 2-2: Can we re-title this figure to something 
like "Schematic Diagram of Groundwater Extraction and Treatment 
System"? Delete words like "conceptual". 

9. Page 2-5, Figure 2-3: Can we remove this figure from the text? 
Even Mr. Willard Murray said this should not have been included 
in the E&R report! See Comment 3 above. 

10. Finally,there are no figure(s) depicting the plume in this 
CAP document. Can we have plan and section views to show 
horizontal and vertical extent of contamination? I know we have 
data to generate these figures and there are some that have been 
produced in the past. 


